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Figure 3. Colonization sequence of Unit2. For eJtplanation see teJt t; for symbols see legend of Figure 2; W IS: water/sediment 
interface; E: erosional surface. 

in, both the boring casts and the bivalve stcinkems. The 
distribution and occurrence of traces suggest that biological 
activity within Unit 2 occurred at different times and in 
distinct phases. 

PALEOENVIRONMENTAL ANALYSIS 

Although the lithologies present in the outcrop on High
way 19 arc transitional between the glauconitic sand facies 
of the Meridian Sand and the opaline claystone facies of the 
Basic City Member of the Tallahaua Formation, the sedi
mentological evidence supports the contention that the 
paleoenvironment was a transgressive, shallow marine shoal 
and shelf (Keady and Lins, 1979: Dockery, 1986). Further
more, the trace foss il associations suggest that the 
paleoenvironment may have been in the tidal to shallow 
subtidal range (Frey and Scilachcr, 1980; Pemberton and 
Frey, 1985). Whether these data indicate a prolt imity 10 the 
true shoreline or an offshore shoal is impossible to say from 
the available evidence. 

It is also clear from the sediments that an erosional 
surface marks the top of Unit 2, but the significance of this 
surface is apparent only when the three-stage colonization 
history of the unit is considered (Figure 3): 
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Stage 1: After the deposition of Unit 2, a soft, fairly 
competent and relatively inactive substrate was available for 
colonii".ation. The suite of ichnospccics which characterizes 
Stage I colonization represents a pre-omission assemblage 
(sensu Bromley, 1975) that would be referable to the Cruziana 
Ichnofacies of Seilachcr (1967). The two most important 
coloni7..crs wcrccaHianassid sh1 imps which were responsible 
for the development of eJttensive, ramose, bedding-parallel, 
Thalassinoides galleries and a deposit feeder which was 
responsible for the meniscatc, U-shaped spreiten of 
Rhizocoralliumjenense (Yip, 1981 ). TheR.jenensesprciten 
are normal to bedding in their upper portions but become 
oblique to bedding at the base of the U-shapcd structure. 
Furthermore, the R. jenense traces arc shon and their upper 
ends arc not protrusive at the lop of Unit2, which suggests 
that they may have been truncated by later erosion. A minor 
component of the Stage I assemblage is t11e vertically 
oriented, spiral burrows of Gyrolithes marylandicus (Yip, 
198 1). 

Stage Ia: Indetermirlate hollow tube-like traces occur 
throughout the menisci of Rhizocoralliumjenense and there
fore postdate the initial colonization event 

Stage 2: After some synsedimentary lithification of the 
sea noor to form a firmground, Unit 2 was colonized by the 
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boring bivalve Pholas (Monothyra) sp. cf. orienta/is which 
produced traces of Gastrochaenolites ornatus, during a 
period of non-deposition. The firm ground colonization by 
bivalves can be related to the Glossifungites Ichnofacies 
(sensu Frey and Seilacher, 1980) and represents the omission 
suite of Bromley ( 1975). Since the borings of G. ornatus are 
relatively short, lack any kind of tapering neck and the 
bivalve steinkems contained therein are very near the upper 
surface of Unit2, it is likely that scouring of the surface took 
place prior to the onset of Stage 3. 

Stage 3: The resumption of sedimentary activity was 
responsible for filling the galleries ofThalassinoides sp. and 
the spiral tubes of G. marylandicus described in Stage 1, as 
well as the borings and the bivalves described in Stage2, with 
fine sand, and thereby providing a substrate for Stage 3 
colonizers. 

Traces that are associated with Stage 3 occur only as 
post-omission features on, and within, the bivalve steinkems 
and the sand-filled borings which contain them. Character
istically, both the steinkems of the bivalves and the casts of 
the borings are traversed and invaded by small (millimeter 
scale), branched and unbranched burrows (Plate 1). The 
burrowing activity of Stage 3 was restricted to the steinkems 
and the boring casts because the organic materials of the 
decaying bivalves would have provided a nutrient-rich envi
ronment inside and surrounding the shells while the sediment 
was soft and before the shells were dissolved away during 
later diagenetic activity. Fursich et al. (198 1) suggest that 
similar types of traces at the Austin/faylor (Upper Creta
ceous) contact zone in Texas are the work of vermiform 
organisms which reworked the sediment inside the she!Js 
prior to cementation. 

ICHNOFOSSIL DESCRIPTION 

Traces referable to the genus Gastrochaenolites nor
mally occur in lithic substrates ranging from Jurassic to 
RecenL A review of their taxonomic status is given in Kelly 
and Bromley (1984). 

Specimens of Gastrochaenolites from the Tallahatta 
Formation arc sand-filled casts of the original borings. The 
casts are about 7-8 em long, clavate, circular in cross section 
with a diameter of about 2-3 em and have five or six 
concentric grooves and ridges at the base of the structure. 
Previous descriptions of cylindrical traces in the Tallahatta 
(Copeland, 1966; Toulmin, 1977; Yip, 1981)eitherleftthem 
unidentified or referred them to the ichnogenus Cylindricum 
(Yip, 1981). The presence of the concentric ridges and 
grooves in the present material, however, (Plate 1, fig. 2) is 
diagnostic and indicates that the traces should be referred to 
G. ornatus Kelly and Bromley. Kelly and Bromley (1984) 
suggest that the concentric ornamentation at the base of G. 
ornatus borings represents a bioglyph formed by the rotary 
action of the anterior serrations on the causative bivalve as it 
enlarged its boring (see also ?Pliocene "burrow" of Chaeceia 
ovoidea in Kennedy, 1974, fig. 103). 

According to Kelly and Bromley (1984), G. ornatushas 
a geologic range of Pleistocene to Recent. However, Warme 
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and McHuron (1978) also figured clavate borings from 
Miocene mudstones of the Stetson Bank off the central Texas 
coast. Resin casts of the borings formed by Jouannetia 
quillingi (W arme and McHuron, 1978, p. 97, fig. 9b) possess 
concentric markings at their base, and appear to be identical 
to the borings referred to G. ornatus Kelly and Bromley 
(1984, p. 802, fig. 7a-d). The occurrence of clavate borings 
with concentrically grooved basal portions in the Tallahatta 
of Mississippi supports the extension of the range of G. 
ornatus from the Eocene to the Recent. 

G. ornatus borings have been described as containing the 
remains of, or having been formed by, a variety of pholadid 
bivalves such as Zirfoea crispata,Jouanne tia quillingi,Barnea 
andPholas(WarmeandMcHuron, 1978;Roder, 1977; Kelly 
and Bromley, 1984 ). Specimens from the Tallahatta contain 
steinkems of a pholadid bivalve with strong anterior serra
tions that would have been capable of producing the concen
tric bioglyph found at the base of the borings. 

We suggest that the steinkems represent specimens of 
Pholas (Mono thyra) sp. cf. oriental is. Our taxonomic uncer
tainty stems from three observations: Firstly the lack of shell 
material in the Tallahatta specimens; secondly, although 
Cyrtopleura (Scobinopholas) costata is the most common 
pholadid in the Gulf Coast region (DuBar, 1958; Fallow and 
Wheeler, 1969; Kennedy, 1974) it only has a recorded range 
of Pliocene to Recent (Kennedy, 1974, p. 27-8); and thirdly 
the smooth posterior portion of the steinkems is reminiscem 
of the Cretaceous to Recent ranging, Indo-Pacific subgenus 
Pholas (Monothyra) (rypespeciesP. (M.)orientalis-Recent, 
Singapore) described in Cox and others (1969, p. N707 -8). In 
this regard it is important that during the Eocene there was 
free circulation from the Pacific intotheGulfofMexicountil 
development of the Panama Isthmus in the Pliocene(Keigwin, 
1978). 

DISCUSSION 

The occurrence of Gastrochaenolites ornatus together 
with the causative bivalvePholas (Monothyra) sp.cf. orienta/is 
in the Tallahatta Formation of Mississippi is an important 
addition to the paleobiological knowledge of this unit for 
several reasons. 

1) The causative bivalve is of Indo-Pacific affinity and 
further demonstrates the connection between the Pacific and 
Gulf of Mexico during the Eocene. 

2) The causative bivalve also supports the idea that G. 
ornatus can be produced by a variety of pholadid bivalves 
which possess anterior serrations. 

3) This report extends the lower range of G. or nat us from 
Pleistocene (Kelly and Bromley, 1984) down into the Eo
cene. 

4) The sequence of substrate colonization indicates the 
presence of a previously unrecogni7.cd omission surface near 
the base of the Tallahatta Formation. From this statement it 
is clear that at least local, partial, sea Ooor lithification was 
occurring during periods of non-deposition as an integral part 
of the transgression process which marked the TE2.1 event. 
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PLATE CAPTION 

Figure l. Gastrochaenolites ornatus in situ; hammer head for scale. 
Figure 2. Cast of Gastrochaenolites ornatus, #3342- l, length 7.3 em. 
Figure 3. Pholas (MoMthyra) sp. cf. orienta/is, #3342-2, right aspect of steinkem. Length 7.4 em. Note: arrows indicate 

vermiform burrows. 
Figure 4. Pholas (Monothyra) sp. cf. oriental is , #3342-2, dorsal aspect of steinkem. 
Figure 5. Pholas (MoMthyra) sp. cf. orienta/is, #3342-2, left aspect of steinkem. Note: arrow indicates vcnniform burrows. 
Figure 6. Pholas (Monothyra) sp. cf. orienta/is, #3342-3, left aspect of stein.kem. Length 5.7 em. 
Figure 7. Pholas (Monothyra) sp. c f. orienta/is, #3342-4, left aspect of steinkcm. Length 5.3 em. 
Figure 8. Pholas (Monothyra) sp. cf. orienta/is, #3342-4, dorsal aspect of steinkem. 
Figure 9. Pholas (Monothyra) sp. cf. oriental is, #3342-5, left aspect of steinkern. Length 6.4 em. Not.e: arrow indicates 

vermiform burrows. 
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NEW PUBLICATIONS BY THE OFFICE OF GEOLOGY 

A LIST, BIBLIOGRAPHY AND INDEX 
OF THE FOSSIL VERTEBRATES 

OF MISSISSIPPI 

The Office of Geology announces the publication of 
Bulletin 128. "A List. Bibliography and Index of the Fossil 
Vertebrates of Mississippi," by Eleanor Daly. 

Bulletin 128 conlains an annotated bibliography of the 
literature on the vertebrate paleontology of Mississippi. 
Species represented include dinosaurs, sharks, fish, whales, 
turtles, snakes. bison, muskoxen, horses, mastodons, ground 
sloths, and many more. Dr. Daly, a vertebrate paleontologist 
at the Mississippi Museum of Natural Science, has also 
included indexes of scientific names and geographic/strati
graphic localities. This report will be a valuable reference for 
geologists working on the Gulf coastal plain and for vert.e-

brat.e paleontologists everywhere. Amateur fossil collectors 
will fmd it a very useful guide to the publications about their 
finds and to the history of collecting in Mississippi. 

Bulletin 128 may be purchased from the Office of 
Geology at Southport Center, 2380 Highway 80 West, Jack
son, for $5.00 per copy. Mail orders will be accepted when 
accompanied by payment ($5.00, plus $1.50 postage and 
handling). Send mail orders (with check or money order) to: 

Office of Geology 
P. 0. Box 20307 

Jackson, MS 39289- 1307 

SIGNIFICANT OIL AND GAS POOLS AND 
FORMATIONS OF MISSISSIPPI 

The Mississippi Office of Geology announces the pub
lication of a chart entitled "Significant Oil and Gas Pools and 
Formations of Mississippi," by Rick L. Ericksen and Sandra 
Dowty. 

This chart presents the oil and gas producing formations 
of the staLe in columnar form by geologic age and group. The 
number of fields is given for each of the producing forma
tions. Also given arc the first productive pool and fieldofflfSt 
production, thesignificantzonesorpools for each formation, 
the dominant reservoir lithology, and a type field for each 
zone. This chart will be particularly useful for those directly 
involved in the oil and gas industry as well as landowners and 
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others interested in oi l and gas production within the state. 
The size of the chart is 11.2 x 34.5 inc hes. 

The chart "Significant Oil and Gas Pools and Formations 
ofMississippi"may be purchased from theOfficeofGcology 
at Southport Center, 2380 Highway 80 West, Jackson, for 
$2.00 per copy. Mail orders will be accepted when accom
panied by payment ($2.00, plus $.50 postage and handling). 
Send mail o rders (with check or money order) to: 

Office of Geology 
P. 0. Box 20307 

Jackson, MS 39289- 1307 
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